Previous techniques for visualizing time-series of multivariate data mostly plot the time along additional axes, are often complex, and does not support intuitive interaction. In this poster paper, we present an interactive visualization approach for the analysis of software metric trends that allows users to operate with Kiviat diagrams on 2D planes in the space and to intuitively extend this visual representation into 3D if needed.
INTRODUCTION
The visualization of time-dependent, multivariate data sets is seen as one of the most important challenges in information visualization and related fields [7] . Although time can be simply considered as an additional attribute, it can also be treated separately to underline its special importance. There are various approaches in the literature that address this problem. Many approaches use the third dimension in their visual representations to extend standard visualization techniques for multivariate data sets with an additional time axis. Prominent examples are Kiviat Tubes [4] or 3D Parallel Coordinates [5] . The resulting visualizations are relatively complex, are difficult to interact with, also use 3D if it is not needed, and cannot be smoothly embedded into other visual representations.
Currently, the input data for our approach is mainly based on measurements in software engineering, i.e., software metrics [2] , but any time-series of multivariate data could be used instead. From the perspective of the visualization community, the measured values of a whole software metric suite form a multivariate data set. As the development of software is an evolutionary process where different versions of the source/binary code are typically stored in large repositories, we must take this time-dependency of software metrics into account. Thus, important trends of these metrics should be highlighted in some way to give the software developers the opportunity to react in short time.
Copyright is held by the author/owner(s). SOFTVIS'10, October 25-26, 2010, Salt Lake City, Utah, USA. ACM 978-1-4503-0028-5/10/10.
In this paper, we present a novel visualization approach that acts in accordance with the following mantra: use a 2D visual representation as long as possible and extend to 3D if really needed (e.g., to solve conceptual drawbacks of the 2D approach). The dimensional gap between both representations is bridged by smooth interaction using a fanning-out metaphor. Our visual representation extends Kiviat diagrams as presented in the next subsection with 3D interaction.
Previous Approach
Pinzger et al. [8] had the idea that Kiviat diagrams can be used to visualize software metrics gathered from several releases of source code. Thus, they developed an improvement of a standard Kiviat diagram in order to facilitate the visualization of multiple software releases and of release history data. Each value of a metric is measured across n releases and plotted in the diagram. Adjacent measures of metrics belonging to the same release are than connected via polylines. The resulting diagram consists of polygons for each release. However, the values of different metrics can also decrease from release to release. This results in a polygon overlapping that hides information, as our screenshot example in Figure 1 shows in the focused area at the right hand side. 
INTERACTIVE 3D KIVIAT DIAGRAMS
A first idea of a solution could be to use transparencies in order to overcome that problem. But considering the fact that individual releases are color-coded, this approach is not very useful: by introducing a transparency, overlapped colors will change (e.g., yellow over blue will yield green) which makes the values hard to perceive.
We decided to use 3D on the contrary (further 3D approaches in software visualization were discussed in [9] ). Instead of placing the Kiviat diagrams in a kind of stack, as discussed in the work of Fanea et al. [1] , we developed an fanning-out metaphor which is intuitive and space-filling [3, 6] . We can interact with this diagram by fanning-out specific metrics axes into the third dimension in the way shown in Figure 2 . This is done by selecting axes with the left mouse button and using the mouse wheel to smoothly fan them out. Hereby, each selected axis a is multiplied into Na coplanar axes with the same origin in the center of the diagram. Na corresponds to the number of releases, i.e., each release polygon gets its own axis level for the selected metric axes. Thus, we can examine specific metrics per release, even those, which were previously hidden by overlaps. Of course, users can rotate, zoom in/out and pan the diagram in order to get the best possible view.
Sometimes, even when our fanning-out technique is used, the direction of value changes is hard to perceive in 3D. Users have troubles to decide whether the value has increased or decreased. In order to avoid this, we introduced a gradient color coding between the releases. The darker side of the gradient shows the positive direction of a change. Thus, it is easier to see if a change is negative or positive, cf. Figure 3(a) . In some cases there is also a need to filter out some metrics/releases and to focus on specific ones. Our approach supports the use of transparency to hide unimportant metrics and/or releases. One possible result of this kind of interaction is shown in Figure 3(b) . Here, the metric values are highlighted as solid-colored line segments on the fanning-out axes.
Our 3D Kiviat diagram approach using the fanning-out metaphor, combined with the gradient and transparency features, gives a possibility to see the data hidden by the overlaps and can be integrated into more complex visualization approaches, such as network visualizations.
Future Work
In this poster paper, we presented a novel 3D approach, which can support the user to discover time-dependent properties within a multivariate data set. This is an ongoing project and need to be carefully evaluated. We performed a first usability study with our students in order to get some feedback about interaction and visual appearance [6] . Here, they had to compare 2D with our 3D Kiviat diagrams. First results show that our 3D interaction possibilities are intuitive, especially the fanning-out feature. On the other hand, the test persons needed more time to become familiar with the new metaphor. Besides a more formal evaluation and a larger case study on existing software systems, our future work will be directed to analyze the possibilities that this approach will offer, and to apply it for network analysis tasks. Currently, it is still a standalone tool.
(a) A gradient helps the user to determine the directions of value changes.
(b) The transparency makes it easy to filter out unnecessary data and to focus on specific ones. 
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